HARMFUL ALGAL BLOOMS

Forecasts Aid
HABs Response

Large accumulations of algae, or harmful algal
blooms (HABs), can release toxins and contrib-
ute to oxygen-depleted “dead zones” in waters,
causing human health problems and disrupt-
ing food webs.! Costs associated with closed
fisheries and beaches caused by marine HABs
total at least $82 million annually?; freshwater
HABs can complicate water treatment and
decrease recreational revenue, accounting for
millions more in costs.®> Now consortia of
researchers across the country are developing
forecasts to help local public health officials
better monitor and respond to HABs.
Anthropogenic nutrient enrichment and a
warming climate are contributing to increased
frequencies, intensities, and distributions of
freshwater cyanobacteria HABs worldwide."**
When cyanobacteria covered much of Lake
Erie’s western basin in July 2011, levels of the
cyanotoxin microcystin-LR reached 1,000 ug/L
in near-record® water temperatures averaging
just above 77°F7 An Ohio Department of
Health representative reports nine probable
cases of algal-caused illnesses in Ohio in 2011
(unpublished data); however, many cases of
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A Massachusetts sign warns of the historic A. fundyense
outbreak that hit the New England coast in 2005.
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What we call the beginning is often the end. And to make an end is to make a

beginning. The end is where we start from.

T.S. Eliot, “Little Gidding” (1942)

illness attributable to HABs, especially milder
cases, are probably never reported.

Although reports of marine HABs—
which include blooms of the dinoflagellates
Karenia brevis and Alexandyium spp. and the
diatoms Pseudo-nitzschia spp—appear to be
increasing,’ researchers lack the long-term data
sets needed to prove incidences really are on
the rise,® according to Barbara Kirkpatrick,
a senior scientist at Mote Marine Laboratory
in Sarasota, Florida. “The more we look for
HABs, the more we find them,” she says. “The
more we populate along our coastlines, the
greater the impact of HABs on people.”

The health effects resulting from exposure
to HAB toxins can include gastric, respiratory,
and neurologic impacts; acute exposure to
some HAB toxins can cause death. Exposure
can occur through consumption of fish, shell-
fish, or crustaceans that accumulate the toxins
when feeding on algae. Commercial shellfish
operations are now routinely monitored for
HABs, but controlling recreational harvests is
more difficult.” “We only have toxic shellfish
poisonings in Florida when a visitor wanders
on the beach and collects clams or oysters from
an area not open for harvesting,” says Andrew
Reich, coordinator of the Florida Department
of Health Aquatic Toxins Program.

A multiagency consortium of researchers
led by the National Oceanic
and Atmospheric Admin-
istration (NOAA) is work-
ing to improve prediction
and monitoring of HABs.®
In 2004 NOAA initiated
a forecasting system for
K. brevis in the Gulf of
Mexico that uses satellite
imagery, field observa-
tions, and buoy data to
provide information on
HABlocations, extent,and
potential for change in size
or location. Woods Hole
Oceanographic Institution
(WHOI), supported by
NOAA, led an effort to
use computer models to
successfully predict HABs
of Alexandrium fundyense in
the Gulf of Maine in 2008."
NOAA is now operating
a demonstration forecast
project for cyanobacteria
HABs in Lake Erie and is
coordinating development
of forecasts for HABs of the
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dinoflagellate Karlodinium veneficum in the
Chesapeake Bay and of Pseudo-nitzschia on the
Washington coast.

Detecting HABs can be tricky. Not all
blooms produce toxins, even though they
may have unpleasant tastes and odors. “Visible
blooms may be harmless, and harmful blooms
may be almost invisible,” says Sherwood Hall,
a marine toxin specialist at the Center for
Food Safety and Applied Nutrition of the U.S.
Food and Drug Administration. To further
complicate management, conditions that cause
algal blooms to produce toxins can vary dra-
matically among different organisms.

Forecasting doesn’t eliminate the need for
shellfish resource managers to test and moni-
tor toxicity, but it can help them do so more
effectively, says WHOI senior scientist Dennis
McGillicuddy, a member of the team that
developed HAB forecasting methods for the
Gulf of Maine. It can also assist local public
health departments in their responses to HABs.
The NOAA forecasts are “wonderful for us in
public health,” says Reich, who advises Floridas
67 local health departments on HAB response.
“Generally, if they find a HAB offshore, and
there’s a circulation pattern or wind pattern
blowing it onshore, we have two or three days’
warning, so we have time to gear up.”

Kris S. Freeman has written for Encarta encyclopedia, NIH,
ABCNews.com, and the National Park Service. Her research on
the credibility of online health information appeared in the
June 2009 IEEE Transactions on Professional Communication.
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